U.S. Application No. 09/672,880 

Amendment to the Claims : 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 



Listing of Claims : 

1 . (currently amended) A data transmission apparatus e^ for transmitting an 
orthogonal frequency division multip l ex multiplexed (OFDM) syst e m signal, in which 
a null symbol and a synchronous symbol are included, comprising: 

a transmitter for transmitting th e r e from an OFDM signal; and 

a receiver for receiving the OFDM signal, 

said receiver including: 

an A/D conversion unit, to which said OFDM signal is applied, for 
converting said OFDM signal to a reception sample value seguence signal: 

a null symbol detection unit for detecting a position of said null symbol 
from said reception sample value sequence signal: 

a correlation arithmetic operation unit for carrying out an arithmetic 
operation of the correlation in order to detect a cross-correlation value between the 
OFDM said reception sample value seguence signal containing there i n at least one 
ef-a principle wave and a reflected wave which have been received and a 
predetermined synchronous symbol signal in a predetermined time window provided 
in accordance with said position of said null symbol, and obtaining cross-correlation 
peaks in said principle wave and said reflected wave in a comparison of said cross- 
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correlation value with a predetermined value; 

an interference discrimination unit coupled with said correlation 
arithmetic operation unit, for detecting which peak is a less inter-symbol interference 
in said cross-correlation peaks obtained from said principle wave and said reflected 
wave ; 

an effective correlation position detection unit for ana l yzing a cross - 
corr e lation va l u e soquonco signa l from said corre l at i on arithm e tic operation un i t to 
d e t e ct, out of at le ast on e or mor e corr el at i on p e aks, an effoct i vo corr e lat i on peak i n 
which the inter symbol i ntorforonco bocomos m i n i mum; and detectinq a position of 
said detected cross-correlation peak from said interference discrimination unit; 

o circuit dovico for on tho basis of th e e ff e ct i v e corr el at i on peak thus 
det e cted, carry i ng out th e synchron i zation of a rocoption samp li ng clock of said 
r e c ei v e r, and th e contro l for tho fram e t i m i ng and th e symbol tim i ng thoroof. a clock 
generator for generating a sampling clock, said sampling clock being compensated 
on the bases of the position of said cross-correlation peak from said effective 
correlation position detection unit, and said compensated sampling clock is applied 
to said A/D conversion unit; and 

a demodulation processing unit for demodulating said reception sample 
value seguence signal from said A/D conversion unit. 

2. (currently amended) A data transmission apparatus according to claim 1 , 
wherein said receiver further includes a control state protection uni t for, when th e 



3 



U.S. Application No. 09/672,880 
e ff e ctiv e corr el at i on p e ak can not b e d e t e ct e d i n sa i d e ff e ctive corr el at i on position 
d e t e ction un i t, susp e nding th e contro l i n sa i d circu i t dovic e to ho l d th e contro l stat e 
right boforo the suspens i on , which comprises a comparator and a protection value 
generator for generating a predetermined protection value, said comparator 
comparing said cross-correlation value with said predetermined protection value, so 
that the compensation of said sampling clock is suspended on the basis of the 
compared result between said cross-correlation value and said predetermined 
protection value . 

3. (canceled) 

4. (currently amended) A data transmission apparatus according to c l aim 
3claim 1 . wherein said synchronous contro l c i rcu i try i nc l ud e s clock generator 
comprising : a frame counter for counting the frame timing with the sampling clock ob 
th e transm i ss i on s i d e us i ng from the received OFDM signal; a position correction 
circuit for ca l cu l at i ng tho framo t i m i ng w i th tho samp li ng clock on tho rocopt i on s i do 
us i ng, as a roferonco. compensating said sampling clock on the bases of the position 
of th e effect i v e corre l at i on said cross-correlation peak on th e timo base to output an 
orror botwoon tho fram e t i m i ng thus ca l culated and tho fram e t i m i ng acqu i red i n sa i d 
fram e count e r from said effective correlation position detection unit ; and a voltage- 
controlled osc ill ator oscillator, an oscillation frequency signal of which is controlled by 
said position correction circuit to generate the sampling clock on th e r e c e pt i on sido, 
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wh e r ei n th e contro l i s carried out such that tho froqu e ncy of th e r e c e pt i on s i d e 
samp li ng c l ock i s synchron i zed w i th tho frequ e ncy of th e samp li ng c l ock on th e 
transm i ssion s i d e. 

5. (canceled) 

6. (currently amended) A data transmission apparatus according to claim 1 , 
wherein sa i d e ff e ctiv e corr e lat i on pos i t i on det e ct i on un i t d e t e cts th e e ff e ctiv e 
corre l ation poak i n which tho i nter symbo l interferenc e becomos m i n i mum on tho 
bas i s of tho relat i on botwoon tho l ovo l d i fference (D/U rat i o) botwo e n th e pr i nc i p le 
wave and tho reflected wave, and tho de l ay timo of tho reflected wav e r el at i v e to th e 
princip le wav e . said interference discrimination unit detects one of said cross- 
correlation peaks obtained from said principle wave and said reflected wave on the 
bases of a delay time and a correlation peak value level difference between said 
cross-correlation peaks obtained from said principle wave and said reflected wave. 

7. (currently amended) A data transmission apparatus according to claim 1, 
wherein said receiver further includes an FFT arithmetic operation uni t coupled with 
said A/D conversion unit , and the position of an FFT time window of said FFT 
arithmetic operation unit is set on the basis of th e e ffect i ve corr el ation said cross- 
correlation peak. 
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8.-13. (canceled) 

14. (currently amended) A receiver for uso in a data transm i ss i on apparatus 
ef -receiving an orthogonal frequency division mu l t i p le x multiplexed (OFDM) syst e m, 
for roco i v i nq an OFDM s i gna l signal, in which a null symbol and a synchronous 
symbol are included, comprising: 

an A/D conversion unit, to which said OFDM signal is applied, for converting 
said OFDM signal to a reception sample value sequence signal; 

a null symbol detection unit for detecting a position of said null symbol from 
said reception sample value sequence signal: 

a correlation arithmetic operation unit for carrying out an arithmetic operation 
of the correlation in order to detect a cross-correlation value between the OFDM said 
reception sample value sequence signal containing thoro i n at least on e of a principle 
wave and a reflected wave which have been received and a predetermined 
synchronous symbol signal in a predetermined time window provided in accordance 
with said position of said null symbol, and obtaining cross-correlation peaks in said 
principle wave and said reflected wave in a comparison said cross-correlation value 
with a predetermined value: 

an interference discrimination unit coupled with said correlation arithmetic 
operation unit, for detecting which peak is a less inter-svmbol interference in said 
cross-correlation peaks obtained from said principle wave and said reflected wave : 

an effective correlation position detection unit for ana l yzing a cross corr el at i on 



6 



U.S. Application No. 09/672,880 
va l u e s e qu e nc e s i gnal from sa i d corr e lat i on ar i thmetic operation un i t to d e t e ct, out of 
at l oast on e or mor e corr el ation p e aks, an e ff e ct i ve corre l ation p e ak i n wh i ch th e 
i nt e r - symbol i nt e rf e r e nc e b e com e s min i mum; and 

a c i rcu i try for, on th e bas i s of th e e ff e ct i ve correlation peak thus d o t o ct o d, 
carrying out tho synchronization of a r e c e pt i on samp li ng c l ock of sa i d r e c e iv e r, and 
th e contro l for th e fram e t i m i ng and the symbo l t i m i ng th e r e of. detectinq a position of 
said detected cross-correlation peak from said interference discrimination unit; 

a clock generator for generating a sampling clock, said sampling clock being 
compensated on the bases of the position of said cross-correlation peak from said 
effective correlation position detection unit, and said compensated sampling clock is 
applied to said A/D conversion unit; and 

a demodulation processing unit for demodulating said reception sample value 
seguence signal from said A/D conversion unit. 

1 5. (currently amended) A data transmission apparatus receiver according to 
claim 14, further comprising a control state protection uni t for, when tho effective 
corr el at i on p e ak can not be detected i n said effect i ve corr el at i on pos i tion d e t e ction 
unit, suspend i ng tho contro l in said c i rcu i t dovico to ho l d tho control stato r i ght b e fore 
th e susp e ns i on. , which comprises a comparator and a protection value generator for 
generating a predetermined protection value, said comparator comparing said cross- 
correlation value with said predetermined protection value, so that the compensation 
of said sampling clock is suspended on the basis of the compared result between 
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said cross-correlation value and said predetermined protection value. 

16. (canceled) 

1 7. (currently amended) A data transm i ss i on apparatus according to cla i m 
4€ receiver according to claim 14 , wherein said synchronous control circuitry 
i ncludoo clock generator comprising : a frame counter for counting the frame timing 
with the sampling clock on tho transmiss i on s i de us i ng from the received OFDM 
signal; a position correction circuit for calcu l ating th e framo t i ming w i th tho samp l ing 
c l ock on th e r e c e pt i on sido us i ng, as a reference, compensating said sampling clock 
on the bases of the position of tho offoct i vo corro l at i on said cross-correlation peak en 
th e t i m e baso to output an orror between the framo t i ming thus ca l culat e d and th e 
frame t i ming acqu i red in said fram e count e r from said effective correlation position 
detection unit ; and a voltage-controlled osci ll ator oscillator, an oscillation frequency 
signal of which is controlled by said position correction circuit to generate the 
sampling clock on th e r e c e ption sido, whoroin th e control i s carr ie d out such that tho 
fr e quency of th e recopt i on sido sampl i ng c l ock is synchroniz e d with th e frequency of 
th e samp li ng c l ock on th e transmiss i on s i d e. 

18. (canceled) 

1 9. (currently amended) A data transm i ss i on apparatus receiver according to 
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claim 14, wherein said offoct i v e corr el at i on pos i tion detection un i t d e t e cts th e 
e ff e ct i v e corr el at i on p e ak i n wh i ch th e i nt e r - symbo l i nt e rf e r e nc e b e com e s min i mum 
on th e bas i s of th e r e lation b e tw ee n th e le v el d i ff e r e nc e (D/U ratio) b e tw ee n th e 
pr i ncip l e wav e and th e r e f l ect e d wav e , and th e do l ay t i me of th e r e f l ected wavo 
r el at i ve to the pr i ncip l e wavo. said interference discrimination unit detects one of said 
cross-correlation peaks obtained from said principle wave and said reflected wave 
on the bases of a delay time and a correlation peak value level difference between 
said cross-correlation peaks obtained from said principle wave and said reflected 
wave. 

20. (currently amended) A data transm i ssion apparatus receiver according to 
claim 14, further comprising an FFT arithmetic operation unit coupled with said an 
AID conversion unit , and the position of an FFT time window of said FFT arithmetic 
operation unit is set on the basis of th e e ff e ctive corre l ation said cross-correlation 
peak. 

21. -25. (canceled) 

26. (currently amended) A reception method ef-for receiving an OFDM s i gna l 
for us e i n a data transm i ss i on apparatus of an orthogonal frequency division 
mu l t i p l ex multiplexed (OFDM) svstem siqnal. in which a null symbol and a 
synchronous symbol are included , comprising the steps of: 
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converting said OFDM signal to a reception sample value sequence signal in 
an A/D conversion unit to which said OFDM signal is applied: 

detecting a position of said null symbol from said reception sample value 
sequence signal in a null symbol detection unit; 

carrying out an arithmetic operation of the correlation in order to detect a 
cross-correlation value between th e OFDM said reception sample value seguence 
signal containing th o ro i n at least ono of a principle wave and a reflected wave 
received and a predetermined synchronous symbol signal in a predetermined time 
window provided in accordance with said position of said null symbol, and obtaining 
cross-correlation peaks in said principle wave and said reflected wave in a 
comparison said cross-correlation value with a predetermined value in a correlation 
arithmetic operation unit: 

detecting which peak is a less inter-svmbol interference in said cross- 
correlation peaks obtained from said principle wave and said reflected wave in an 
interference discrimination unit coupled with said correlation arithmetic operation 
unit ; 

ana l yzing a cross corr el at i on va l u e s e qu e nc e signa l acquir e d from said 
correlat i on ar i thm e t i c op e rat i on to d e t e ct, out of at le ast on e or mor e corr el at i on 
p e aks, an e ff e ct i v e corr el ation peak in wh i ch th e i nt e r - symbo l i ntorforonce bocomos 
m i n i mum; and 

on th e bas i s of th e e ff e ct i v e corr el ation p e ak thus d e t e ct e d, carry i ng out tho 
synchronization of a rocopt i on sampling clock of said rocopt i on method, and the 
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control for th e fram e t i ming and th e symbo l t i m i ng thoroof. detectinq a position of said 
detected cross-correlation peak from said interference discrimination unit in an 
effective correlation position detection unit; 

generating a sampling clock in a clock generator, said sampling clock being 
compensated on the bases of the position of said cross-correlation peak from said 
effective correlation position detection unit, and said compensated sampling clock is 
applied to said A/D conversion unit; and 

demodulating said reception sample value seguence signal from said A/D 
conversion unit in a demodulation processing unit. 

27. (currently amended) A reception method according to claim 26, further 
comprising the st e p of, whon tho offoct i vo corr e lation p e ak can not b e d e t e cted, 
susp e nding th e synchronizat i on of th e r e c e pt i on samp l ing c l ock, and tho control for 
th e fram e t i ming and th e symbol t i m i ng to hold th e control stato right b e for e th e 
suspension. steps of. generating a predetermined protection value, comparing said 
cross-correlation value with said predetermined protection value, and suspending the 
compensation of said sampling clock on the basis of the compared result between 
said cross-correlation value and said predetermined protection value. 

28. - 29. (canceled) 

30. (currently amended) A reception method according to claim 26, wherein 
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in said step of dotocting tho offoct i ve corre l ation peak, an offootivo correlat i on p e ak 
i s d e t e cted i n which th e int e r - symbo l i ntorforonco becom e s m i n i mum on tho basis of 
th e r el ation b e tw ee n th e le v el d i ff e r e nc e (D/U ratio) botw ee n th e pr i nc i p le wav e and 
th e refl e ct e d wav e , and tho de l ay tim e of th e r e floctod wavo (with rospoct to th e 
princip l o wavo). detectinq which peak is a less inter-svmbol interference includes the 
step of detecting one of said cross-correlation peaks obtained from said principle 
wave and said reflected wave on the bases of a delay time and a cross correlation 
peak value level difference between cross-correlation peaks obtained from said 
principle wave and said reflected wave. 

31- -36. (canceled) 
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